
Physiol-14B9 What lower limit of SpO2 would you accept in an ASA1 young 
male under general anaesthesia? Explain your reasons for choosing this value. 
 
Background 
 
Oxygen is required for normal cellular metabolism and function 
 
There is generally a partial pressures gradient driving O2 from arterial blood to cells 
∴ maintaining adequate arterial partial pressure of O2 (PaO2) is critical 
 
Hypoxaemia is defined as PaO2 ≤ 60 mmHg 

- Brief periods of hypoxaemia (e.g. during intubation) is well tolerated by 
young ASA1 males due to ability to compensate 

- Prolonged hypoxaemia ! anaerobic metabolism + metabolic acidosis ! may 
lead to cellular ischaemia ± infarction 

- Prolonged borderline hypoxaemia ! reduced buffer ! may decompensate if 
oxygen demand were to suddenly increase 

 
∴ physiologically, it may be reasonable to target PaO2 ≥ 60 mmHg 
 
How is PaO2 related to SpO2? 
 
SpO2 = %saturation of haemoglobin (Hb) with O2 measured using pulse oximetry 
Normal SpO2 is generally ≥ 97% (in healthy young adult) 
 
SaO2 = %saturation of Hb with O2 measured with arterial blood gas sampling 
 
SpO2 measurements generally closely correlated with SaO2 
(assuming measurement errors minimised, e.g. when SpO2 ≥ 75% range, no nail 
polish, no intense ambient light, minimal metHb or carboxyHb) 
 
SaO2 (and thus SpO2) is related to PaO2 via the oxyhaemoglobin dissociation curve 
(OHDC) 

 
 



Increase SaO2 ! increase PaO2 for given OHDC 
Many factors can shift OHDC ! Bohr effect (↑H+, ↑2,3-DPG, ↑PaCO2, ↑Temp can 
all shift OHDC to the right) 
 
PaO2 of 60 mmHg roughly corresponds to SpO2 of 91% 
∴ may target ≥ 91% 
 
Compensatory Mechanisms 
 
Generally, O2 consumption in healthy 70 kg male at rest = 250 mL/min 
Under GA, O2 consumption is slightly reduced 
Normally O2 delivery is 1L/min ∴ there is significant redundancy 
 
Compensatory mechanisms for hypoxaemia include: 

- ↑cardiac output (DO2 = CO × ([Hb] × 1.34 × SaO2 + 0.03 × PaO2) 
- cerebral and coronary vasodilatation ! maintain cerebral + cardiac perfusion 

(at cost of reduced perfusion to other organs) 
- ↑O2 extraction by tissue via right shifting of OHDC 

 
Examiner’s comments – 30 % of candidates achieved a pass in this question 
 
To construct a good answer, this question required the candidate to integrate a number 
of syllabus areas. 
 
Candidates should begin with defining SpO2, and establishing a normal range. The 
relationships between SpO2, SaO2, paO2, oxygen content and oxygen delivery 
should be explained, as well as the factors that affect these relationships.  
 
All proposed lower limits of acceptable SpO2 gained marks, so long as the reasoning 
was valid. 
 
The SpO2 that correlated with hypoxaemia was often proposed. Assorted 
definitions of hypoxaemia were offered. The deleterious effects of borderline 
hypoxaemia were often not mentioned, or overstated. Expected acute compensatory 
mechanisms were rarely mentioned. 
 
Duration of hypoxaemia should be considered when setting a lower acceptable limit. 
 
Terms such as “physiologic reserve” and “acute compromise” should not be used 
without adequate explanation. 


